The surface morphology of films prepared with 20% of PP and 80% of PET has been studied by means of various methods: scanning electron microscopy (SEM), time of flight secondary ion mass spectrometry (ToF-SIMS) and lateral force microscopy (LFM). The three methods revealed an heterogeneous surface with a continuous phase including nodules whose size ranges from approximately 1 03BCm to more than 100 03BCm. ToF-SIMS analyses identified the chemical nature of this heterogeneity: the continuous phase is PET and the nodules are PP. SEM and LFM were also found to be able to image the surface nodules. This study proved the complementarity of the three methods for the characterisation of the surface morphology of polymer blends.
Résumé. 2014 Des films présentant une surface hétérogène ont été obtenus par moulage sous pression de [7] . However the control of the surface heterogeneity in order to tailor for example the adhesive properties of blends or their biocompatibility is of main interest. The present study aims to create a polymeric biomaterial presenting an heterogeneous surface with regions of different hydrophilicity. The objective is to create heterogeneity sizes ranging from 0.1 03BCm to 500 J-Lm (i.e. from the sub-cellular scale to the supra-cellular scale) in order to measure the biological response to these surface heterogeneities.
In the present case, the surface heterogeneity was obtained through the mixing of two incompatible polymers: a more hydrophilic polymer, poly(ethylene terephtalate) (PET) and a more hydrophobic one, poly(propylene) (PP). The polymer blend was prepared using a Brabender plastograph at 280 ° C and 50 rpm under nitrogen atmosphere. Films were then compression moulded between two Kapton surfaces at 280 ° C under a pressure of 1.4 MPa. The complete procedure used to obtain these films will be described in details elsewhere [8] .
In the present study, films made of 20% of PP and 80% of PET were analysed. Their surface morphology was characterised by means of three different techniques: scanning electron microscopy (SEM), time of flight secondary ion mass spectrometry (ToF-SIMS) and lateral force microscopy (LFM). A previous study has already shown that SEM and ToF-SIMS imaging can be used to characterise the surface morphology of PVC/PMMA blends [9] . SEM Contact AFM and LFM images were obtained using an Autoprobe CP from Park Scientific Instruments (Sunnyvale, CA). On this system a four quadrants photodiode enables the simultaneous recording of the lever deflection due to the surface topography and of the lever torsion attributed to the lateral friction forces acting on the tip. Pyramidal silicon nitride tips mounted on microlevers with a force constant equal to 0.5 N m-1 where used for these observations. Typical scan speeds ranged between 10 and 20 03BCm sec-1 and typical contact forces ranged between 50 and 150 nN.
The first observations by SEM revealed an heterogeneous surface consisting in nodules with diameters ranging from 1 to 100 03BCm dispersed in a continuous matrix (Fig. 1) ToF-SIMS studies first showed that the film surface is almost free from significant inorganic contamination. On one hand, positive-and negative-ToF-SIMS spectra are typical for PET (Fig. 2) . The interpretation of the spectra is given in [14] . On the other hand, ToF-SIMS images recorded with Cs H4 , C? OH4 and C8 03 H5 ions and with 0-and OH-ions which are characteristic of the PET phase revealed an heterogeneous surface with nodules from which no selected ions are detected (Fig. 3a,b) . Both 3c) while 0-ions image of this region revealed the same morphology as that observed by SEM (Fig. 3d) .
LFM also revealed the same surface heterogeneity as that visualised by ToF-SIMS (Fig. 4) . Various reasons could account for the contrast observed in this case: i) a surface topography associated with the PP nodules, ii) a difference in the surface roughness on the matrix and on the nodules or iii) a difference in the physico-chemical properties of both polymers.
However, the two first explanations could be rejected. On the one hand, as it can be seen in figure 4c , d, some nodules appear on the LFM image while they do not appear on the topographic image. The weak surface corrugation ( 0.1 03BCm) observed between the matrix and the nodules (Fig. 4c) also confirms that the contrast observed in the ToF-SIMS images could not be attributed to surface topography. On the other hand, roughness analyses performed on régions of the matrix surface and on the nodules surface revealed that the RMS roughness(') is the same on the PET phase and the PP phase ( 5 nm at the 03BCm surface scale).
Obviously, the contrast in LFM is directly associated with the difference in the nature and/or the physico-chemical properties of the polymers present at the matrix and the nodule surfaces. The most probable property which could be responsible for the difference of friction force is the ( 1 ) The RMS roughness of a region is defined as 03A3Ni=1(zi -z)2 j(N -1 ) where zi is height of a point and z is the mean height of the region. The summation is performed on all the N points (pixels) of the analysed region. difference in hydrophilicity of both polymers as determined by the difference in Zisman's critical tension for wetting (Tab. 1) [15] . The higher surface polarity of PET could thus induce a higher friction force. Another reason which could explain the contrast in LFM is the fact that the shear modulus of PET is about twice that of PP [16] . This would induce a higher friction force on the PET surface than on the PP surface. Indeed, it has been previously shown that the friction force is higher on fluorinated Langmuir-Blodgett films than on their hydrogen-containing counterpart because the shear resistance of the fluorinated films is higher [17] . These results shows that lat-eral force microscopy could be used to reveal chemical heterogeneities at the surface of polymer blends.
Comparison of images in figure 1, figure 3c and figure 4a, 
